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Introduction Decades of research unequivocally demonstrates that no matter the society, socioeconomic resources are perhaps the most fundamental determinants of health throughout the life course, including during its very earliest stages. As a result, societies have implemented 'cash transfer' programmes, whichprovide income supplementation to reduce socioeconomic disadvantage among the poorest families with young children. Despite this being a common approach of societies around the world, research on effects of these programmes in low-income/middleincome countries, and those in high-income countries has been conducted as if they are entirely distinct phenomena. In this paper, we systematically review the international literature on the association between cash transfer programmes and health outcomes during the first year of life. Methods We conducted a systematic review based on Preferred Reporting Items for Systematic Reviews and Meta-Analyses protocol. Using a variety of relevant keywords, we searched MEDLINE, EMBASE, CINAHL, Cochrane Reviews, EconLit and Social Sciences Citations Index. results Our review yielded 14 relevant studies. These studies suggested cash transfer programmes that were not attached to conditions tended to yield positive effects on outcomes such as birth weight and infant mortality. Programmes that were conditional on use of health services also carried positive effects, while those that carried labour-force participation conditionalities tended to yield no positive effects. Discussion Given several dynamics involved in determining whether children are healthy or not, which are common worldwide, viewing the literature from a global perspective produces novel insights regarding the tendency of policies and programmes to reduce or, to exacerbate, the effects of socioeconomic disadvantage on child health.
InTroDuCTIon
Decades of research tragically demonstrates that the negative consequences of being poor are immediately apparent, influencing outcomes even during the first year of life.
1 This is because having fewer socioeconomic resources exposes children (directly, or in utero through mothers' exposures) to a range of negative circumstances that underlie nearly every aspect of infant health and development. 2 Moreover, outcomes during the first year of life are associated with poorer health outcomes throughout the life course, from developmental setbacks in childhood through to cardiovascular disease and premature mortality in late adulthood. 3 The science is rather unequivocal 4 : nurturing the early lives of children is critical, and making sure that every family is endowed with sufficient fundamental socioeconomic resources is the most effective means of ensuring a variety of nurturing conditions. 3 5 The international development community has been very motivated to respond to this evidence. Several low-income/middle-income countries around the world have been implementing 'cash transfer' programmes, which provide income supplements to the poorest families with young children. Cash transfer programmes are generally divided into two types. The first are conditional cash transfer programmes, in which receipt of cash supplements is dependent on family engagement in accessing healthcare services and, for older children, education. Services are largely provided free of charge, ostensibly with the intention of boosting the effects of income on health and on human capital development. The second are 'unconditional cash transfer' programmes, in which receipt of cash supplements is free of any such obligations. 6 
What is already known on this topic?
► A strong body of research confirms the role of socioeconomic resources in the production of infant health. ► Around the world, cash transfer interventions have been used to bolster the socioeconomic resources of poor families. ► Studies have assessed the impacts of these interventions on infant health.
What this study adds?
► This study reviews and unifies research on the impact of cash transfer interventions on the health of infants in low-income/middle-income and high-income countries. ► Results point to key considerations for intervention planning. ► They also suggest a need to understand not only absolute gains in health resulting from cash transfer interventions, but also gains in health relative to others in society.
High-income countries, driven by similar evidence and motivations, have also been engaging in interventions to reduce the burden of poverty for families with young children. 7 8 These interventions are effectively also cash transfer programmes, although they have not been named as such, instead usually being termed 'welfare' programmes, 'social assistance' programmes or something similar. 7 9 10 These programmes even have a similar bifurcated typology. In the first set are conditional income supplementation programmes, which primarily require parents to hold employment in order to maintain programme eligibility. 11 These are pervasive in the USA, Canada and the UK. 7 The second set are unconditional income supplementation programmes, which the Nordic countries have come to typify. 7 Thus, cash transfer programmes in low-income/middle-income and high-income countries have a lot of prima facie similarities. They also have a deeper set of common motivations. First, although the absolute levels of poverty are obviously much worse in low-income/middle-income countries than in high-income countries, the literature has demonstrated that it is absolute poverty, and relative poverty within one's society that determines health outcomes. 5 12 After all, this is why we see income differentials in health status even in high-income countries. 5 Second, both low-income/middle-income and high-income countries have been moved to act by a similar set of economic and sociopolitical reasons. There are clear financial costs of poor health, namely through health expenditures that all countries and lending agencies seek to avoid. 13 There are also more indirect financial effects of having a health-compromised citizenry, notably the ability of nations to build their human capital, which in turn influences productivity and other factors that underlie economic growth. 13 14 Finally, in the last several decades, ideology, in the form of 'neoliberalism', has also been an important driver of global antipoverty policies. 15 In its pithiest description, neoliberalism is a philosophical and policy orientation that places responsibility for one's economic security (and that of one's family) in the hands of individuals, rather than in the hands of governments. Neoliberal orientations to poverty and poverty reductionincluding the design of cash transfer programmes-largely stem from influential figures and institutions in the USA, and have been exported throughout the world via international agencies such as the World Bank and International Monetary Fund. 15 16 For these reasons, we suggest that there are merits in creating more connections between the low-income/middle-income and high-income literatures on cash transfer programmes. In this study, we conduct a systematic review of the current body of research from around the world on the effects of cash transfer programmes on health outcomes during the first year of life, an age period that is significant for future health, and during which we have comparable outcomes across countries.
MeThoDs
Literature search and search strategy Table 1 describes an overview of the search strategy we employed in PICO (Population/Problem, Intervention/Exposure, Comparison, Outcome) format, which was developed in conjunction with a health sciences librarian. The main exposure of interest was any policy or programme that was intended to address socioeconomic disadvantage by providing a direct income/cash transfer. Search terms thus included: cash transfer programme, conditional cash transfer programme, unconditional cash transfer programme, policy, social policy, economic policy, public policy, programme, benefits, social welfare and tax. To maintain a broad search, we did not specify particular child health outcomes. We searched 'health' and then restricted our results to papers describing health outcomes for children in the first year of life. In keeping with the primary objective of generating insights about the patterns and effects of cash transfer programmes that have been tested empirically, we restricted our search to peer-reviewed papers in well-recognised scientific databases, and to papers that used the most robust available methods for assessing policy effects (both in terms of study design and/ or statistical analysis), specifically experimental or 'quasi-experimental' techniques. These are listed in table 1.
We searched the following electronic databases from their inception until 27 June 2017: MEDLINE, EMBASE, CINAHL, Cochrane Reviews, EconLit and Social Sciences Citations Index. We restricted our search results to English, humans and paediatric age groups, abstracts, journal articles, systematic reviews, meta-analyses, reviews and observational studies. For CINAHL, we restricted search results to academic journals. Citations were imported into EndNote (Thomson Reuters 2016) and all duplicates were deleted.
eligibility
Titles and abstracts were checked for relevance, separately by AS and AR. Studies were included if they empirically tested the influence of policies and/or programmes whose aim was to mitigate socioeconomic disadvantage through the provision of cash transfers for children aged 0-1 year. Studies were excluded if they discussed programme and policy interventions to address socioeconomic disadvantage, but did not empirically test the intervention or if the population under investigation did not provide outcomes for children aged 0-1 year.
Data abstraction
Two reviewers (AS and AR) independently abstracted all data using a standardised data abstraction form. We extracted key study descriptors, including authors, year of publication, Difference-in-differences, propensity score, synthetic control, regression discontinuity, instrumental variable, and near-far matching, quasi experiment, natural experiment
We restricted our search results to English, humans and paediatric age groups, abstracts, journal articles, systematic reviews, meta-analyses, reviews and observational studies. For CINAHL, we restricted search results to academic journals. Search terms within each row were combined with 'OR' and search terms across different rows were combined with 'AND'. Wherever possible, we used medical subject headings (MeSH) in our search of the individual databases. In cases where MeSH headings were not available, we entered search terms as keywords. For Medline and EMBASE, 'public policy' also included health policy or healthcare reform or nutrition policy. For CINAHL, we used 'public policy' or 'health policy'. For Cochrane Reviews, we exploded the term 'economic policy' within 'public policy'.
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article title, country and main research questions. We also extracted methodological features, including policy exposures, policy-exposed population, outcomes, data sources, analytic methods and principal findings.
Assessment of study quality
Studies were subject to quality assessment using questions drawn from a modified version of the Newcastle-Ottawa Scale, a widely used tool appraising the quality of observational studies, but still not sufficiently suited to addressing the quality of quasi-experimental studies without modification. 17 The following more direct criteria were thus used to assess the methodological quality of the studies in our sample. Does the study draw on a representative and randomised sample of observations? Does the study use a direct measure of policy/ programme exposure? Does the study describe the characteristics of both exposed and unexposed groups? Does the study control for observed confounders? Does the study control for unobserved confounders? Does the study test the robustness of reported statistical estimates? Studies received one point for each item in the scale. Scores of 1-2 were defined as low quality. Scores of 3-4 were defined as medium quality. Scores of 5-6 were defined as high quality.
summary measures and synthesis
Given the anticipated heterogeneity in outcomes, we did not aggregate abstracted data or conduct a meta-analysis. Instead, we summarised the principal findings of each study and qualitatively synthesised the results.
resuLTs

Literature search
Figure 1 summarises the total number of studies yielded by our search, and the process through which studies were excluded. Fourteen studies met criteria for inclusion into the final qualitative synthesis. Table 2 provides an overview of the studies and  table 3 summarises study characteristics.
Population and sample characteristics
Eight studies were based in the USA, [18] [19] [20] [21] [22] [23] two in Canada, 24 25 two in Mexico 26 27 and one each in Brazil 28 and Nepal. 29 Eight studies relied on administrative linked data. 18 19 21 23-26 28 Three studies used secondary survey data. 20 22 29 One study was based on a survey conducted in a subsample from a randomised trial of a cash transfer programme in Mexico. 27 outcomes Birth weight was the most common outcome examined (n=10 studies). 19-25 27 Mortality (neonatal and postneonatal) was also a frequently measured outcome (n=5 studies). 18 25 26 28 29 Two studies also explored gestational age, and two studied Apgar scores. 24 
Programme/policy exposures
Programmes and policies fit into one of three categories: (a) those that were universal (ie, provided to the whole population, and not just a low-income subpopulation) and unconditional (requiring nothing of recipients) (n=3), 25 29 (b) those that were targeted to a low-income population and were unconditional (n=3) [22] [23] [24] and (c) those that were targeted to a low-income population and were accompanied by conditions expected of recipients in exchange for benefits (n=8). 18-21 26-28 One universal programme occurred in the context of a randomised trial conducted with families in rural Manitoba, Canada during the mid-1970s 25 . Families randomised to the cash transfer intervention were provided with income supplementation on a sliding scale. Another universal programme was unfolded in Alaska, where residents were provided with equal dividends derived from a state-fund that was established from oil-drilling-rights revenues. A third occurred in the context of a Nepalese policy, whereby those aged over 75 years were given a flat rate supplement. 29 The three unconditional targeted cash transfer programmes were located in North America. [22] [23] [24] Only one, is ongoing; a contemporary policy from Manitoba, Canada that provides a prenatal cash benefit to pregnant mothers on social assistance. 24 Another was an experimental income supplementation programme that occurred in Gary, Indiana during the early 1970s, in which low-income residents of the town were randomised to receive a negative income tax intervention. 23 Finally, Aid to Families with Dependent Children (AFDC), a programme that was eliminated during the mid-1990s, which provided income supplementation to low-income families, was also examined. While one study evaluated the programme, another examined 1990s transformation of social assistance in the USA (often called 'welfare reform'), through which AFDC was eliminated and replaced with what amounted to a targeted, conditional cash transfer programme. 18 22 Eight studies examined targeted, conditional cash transfer programmes.
Two programmes (Mexico: Oportunidades/ Progresa, Brazil: Bolsa Família) came with conditions regarding use of healthcare and school attendance for school-aged children. [26] [27] [28] Four US studies examined another targeted, conditional cash transfer programme, the Earned Income Tax Credit (EITC), [19] [20] [21] also part of 'welfare reform', which provides a refundable tax credit to employed low-earning to moderate-earning Americans.
Methods
All of the studies were based on data derived either from (a) experimental designs, in which families had explicitly been Welfare reform was associated with an increase in infant mortality rates for foreign-born Mexican women by 3.1 deaths per 1000 live births (SE: 0.001). In a more socioeconomically restricted sample, welfare reform was associated with an increase of 5.9 deaths per 1000 live births (SE: 0.002).
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Global child health randomised in a cash transfer intervention, 23 25-28 or (b) quasi/ natural-experimental designs, in which a programme or policy intervention had been implemented in a way that allowed investigators the opportunity to mimic an experimental design.
18-22 24 29 30 The statistical strategies used to analyse the data varied. Studies that drew on experimental designs used fixed effects regression modelling or instrumental variable analysis in order to further control for unmeasured sources of confounding. 23 25-28 Among quasi-experimental studies, difference-in-differences was the most common analytic approach. 18 19 29 Studies also used propensity score matching, 24 instrumental variable analysis 20 and more basic forms of regression. 21 22 
Quality of studies
All studies were judged to be of high quality. They all drew on representative or randomised samples. They all measured a direct policy or programme exposure. They all controlled for observed confounders, and attempted to control for unknown confounders. They all described their control groups, and they all tested the robustness of their reported statistical estimates.
Findings
We considered the findings across types of cash transfer programmes, and where possible, within these strata, across country income levels. Universal and unconditional cash transfer programmes. Two studies demonstrated positive effects. In Alaska, a US$1000 unconditional dividend was associated with a 17.7 g increase in birth weight, and a decrease in between 0.4% and 0.7% in low birth weight. In Nepal, children living in households with grandparents eligible for old-age allowance had a 7%-8% higher probability of survival after 12 months of birth. 29 The Canadian study of a guaranteed income experiment suggested no significant differences in birth outcomes, although empirical estimates were not provided. 25 Targeted and unconditional cash transfer programmes. All three low-income-targeted unconditional programmes demonstrated mainly improved outcomes during the first year of life. The Gary Experiment yielded 117.6-530.4 g higher birth weight than children in the control group, depending on risk characteristics of mothers. 23 The other US-based study found that AFDC was marginally associated with increased birth weight among poor whites (beta=32.00, SE: 16.11), but no significant change for other groups. 22 The study from Manitoba, Canada suggested a monthly supplement was associated with a several positive outcomes, including a 29% reduction in the risk of low birth weight (95% CI 0.63 to 0.81), a 24% reduction in risk of US$1000 of EITC was associated with a 2%-3% decline in low birth weight and an increase of 6.4 g in mean birth weight. Preterm birth, small for gestational age and Apgar score also improved. Effects were largest for black infants and smallest for white infants. preterm birth (95% CI 0.69 to 0.84), a 10% reduction in risk of small for gestation age (95% CI 0.81 to 099) and a 13% increase in large for gestational age (95% CI 1.05 to 1.23).
24
Targeted and conditional cash transfer programmes. Results from targeted, conditional cash transfer programmes suggested that, in the USA, those that were accompanied by work conditions generally did not yield positive effects. Reforms to the US welfare system were associated with an increase in infant mortality rate for children of foreign-born Mexican women of 3.1 deaths per 1000 live births (SE: 0.001), from a baseline rate of 4.23-6.22 deaths per 1000 live births depending on the state. 18 In a more socioeconomically restricted sample, welfare reform was associated with an increase of 5.9 deaths per 1000 live births (SE: 0.002). Studies on EITC were divided. Two studies found positive effects. In one, US$1000 of EITC was associated with a 2%-3% decline in low birth weight and an increase of 6.4 g in mean birth weight. Preterm birth, small for gestational age and Apgar score were also improved. In another study, EITC was associated with an average increase in birth weight of 15.70 g (SE: 1.211) among unmarried women with high school education or less. Two other studies found no significant effects of EITC. [19] [20] [21] By contrast, health service use conditionalities in emerging economies were associated with improved outcomes. The Mexican programme, Opportunidades/Progresa, yielded 127.3 g higher birth weight (95% CI 21.3 to 233.1) and therefore a 4.6% decrease in low birth weight, and a reduction in 3 deaths per 1000 live births, or 17% decline P=0.01. 26 27 And, in the context of already falling infant mortality rate (IMR), the Brazilian programme, Bolsa Família was associated with a faster rate of decline: a 9.3% decline in infant mortality rate, and a 24.3% decline in postneonatal infant mortality rate (death between 28 days and 1 year of age) (P<0.01), but no significant change in neonatal IMR (death between birth and 28 days of age).
28
DIsCussIon
Despite many commonalities, research on the effects of cash transfer programmes in low-income/middle-income countries, and those in high-income countries has been treated as if poverty, its effects on health, and the role of cash transfer programmes are entirely distinct phenomenon in these two groups of countries. In order to begin to unify these literatures, we conducted a systematic review of studies that have examined the effects of cash transfer programmes on the outcomes of children during the first year of life.
While our review uncovered only 14 papers, which together yielded some mixed results, 3 patterns stood out. First, in both low-income/middle-income and high-income countries, cash transfer programmes that do not carry conditions seem mostly to be beneficial. 22-24 29 Second, in middle-income countries, cash transfer programmes that are conditional on use of health and educational services also yield health benefits. 26 27 31 Finally, in the context of high-income countries, programmes that carry work requirements are not associated with improved health of young children. [18] [19] [20] [21] Within low-income/middle-income and high-income country literatures, these results are largely consistent with existing studies of other health outcomes in other age groups. 30 32 33 Prior literature indicates several possible explanations for our findings. Within the literature from low-income/middle-income countries, there is no clear empirical 'winner' between conditional and unconditional cash transfer programmes, with results appearing to depend on outcomes. 34 In high-income countries, work conditionalities have rather uniformly been found to be detrimental to health status, because unstable jobs with poor working conditions may actually be worse for health than having no job at all. 35 36 On the other hand, our study is limited in its capacity to deliver strong conclusions. With a small sample size, it is difficult to know how replicable, or generalisable, the findings are from the studies we reviewed. Moreover, without formal meta-analytic empirical estimates, it is difficult to be certain of the effects that we have qualitatively described.
The studies themselves were also limited in some key respects. For example, the existing literature on the association between socioeconomic resources and child health suggests that it is absolute levels of income, and income-level relative to others in society, that matters. This is why income differentials in health are observed even in high-income countries. However, studies do not report on the extent to which cash transfer programmes close the relative gap in health status across income levels within societies, instead reporting only the absolute change in health status among cash transfer recipients.
It is clear that much more research is warranted to understand how best to bolster the socioeconomic resources of children.
ConCLusIon
By jointly reviewing the literature in low-income/middle-income and high-income countries, we were able to infer some broad global trends in cash transfer programmes that are worthy of further inquiry. By and large, cash transfer programmes around the world are accompanied by conditionalities and, they primarily aim to reduce absolute poverty levels, although not relative poverty levels. We were also able to examine whether conditionalities themselves are harmful, or whether it is the substance and context of conditionalities that seems to matter, with our results suggesting the latter is the case.
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